of online training via the Collaborative Institutional Training Initiative (CITI Program) and/or various face-to-face "live classroom" options.
In addressing the new requirements, it was decided that our goal in the expansion of the existing RCR program should not be one of mere compliance with the new education mandate. Instead, we aimed to make the University an exemplar in research ethics education. Immediately, our RCR program and its implementation plan had to be expanded to include the new NSF-mandated population of scientists and engineers:
" [E] ach institution that applies for financial assistance from the Foundation for science and engineering research or education [must] describe in its grant proposal a plan to provide appropriate training and oversight in the responsible and ethical conduct of research to undergraduate students, graduate students, and postdoctoral researchers participating in the proposed research project." 8 This means both expanding the cohorts of students to be addressed, as well as broadening the case studies and topic areas of emphasis.
In addition, we updated our plan for RCR education and divided it into three phases. RCR-1, now in place, offers RCR instruction to all persons reached by the PHS and NSF mandates. RCR-2 will offer the same RCR instruction, on an optional basis, to all graduate students and post-docs who are not already covered by RCR-1. RCR-2's expansion is designed to accommodate students and post-docs whose schools and departments mandate RCR instruction regardless of funding source, and those who wish to have such instruction even if it is not required of them. RCR-3, designed in anticipation of a future institutional mandate, will make RCR instruction required for all UM graduate and postdoctoral fellows, with the exception of students in professional schools (e.g., business, law, and medicine) that participate in other professional conduct training and are allowed to opt-out.
RCR-1
RCR-1 adapts and expands upon decades of experience with RCR requirements at institutions conducting PHS-supported research and includes two parts: (1) a face-to-face ("seat time") course, called Research Ethics and (2) individual online training using the CITI Program's RCR Curriculum.
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Research Ethics Course
Students and trainees on PHS-and NSF-supported projects are required to participate in a formal course, "Research Ethics," which adopts a curriculum largely shaped by PHS guidelines but which also features discipline-appropriate cases and resources. The curriculum addresses the nine long-established topics of RCR, below, as well as new ones that are increasingly common as part of the RCR corpus:
1. conflicts of interest and commitment -personal, professional, and financial 2. policies regarding human and animal subjects (if appropriate to the audience); and safe laboratory practices for such subjects 3. mentor/mentee relationships and responsibilities 4. collaborative science and research, including collaborations with industry 5. peer review 6. data acquisition, management, sharing and ownership 7. research misconduct and policies for managing misconduct 8. responsible publication practices and authorship responsibilities 9. the scientist as a responsible member of society, contemporary ethical issues in scientific research, and the environmental and societal effects of scientific research 10. intellectual property issues (patent, copyright, trademark) 11. whistle-blowing and dispute resolution 12. export controls, national security and "dual-use" technologies 13. current events in the discipline (a.k.a., "hot topics")
The face-to-face course is taught by teams of two or more faculty members, at least one of whom has a background in research ethics; when possible other member(s) of the teaching team, recruited from the school's or department's faculty, provide(s) additional disciplinary background specific to the audience. Course sessions consist of approximately 6-8 classroom contact hours, typically split into two 3-4 hour sessions. Sessions emphasize agreed-upon learning objectives 10 related to each of the topics above, as well as discussion of domainappropriate cases that reinforce those learning objectives. For example, students and trainees in psychology or cell biology are given the opportunity to discuss cases involving psychology or cell biology; engineers explore cases featuring engineering issues; computer scientists focus on computing cases, etc. We plan to incorporate Audience Response System (ARS) devices to help promote engagement in class, to assess understanding of case materials in real time, and to confirm attendance by matching against sign-in sheets.
On-line RCR Training
In addition to classroom time, RCR education includes essential self-tutoring via online RCR training materials available at the CITI Program. CITI Program modules address most of the topics listed above, using discipline-appropriate content (text, cases, trigger videos) and references. Students are required to present a CITI certificate of completion to document fulfillment of their RCR requirements prior to admission to the face to face session. Other online resources will be made available via the University's course management system, particularly for topics that are comparatively new such as whistleblowing, electronic health records, export control, and so forth.
RCR-2 AND RCR-3
Phases two and three are aspirational and part of a long-range plan to expand RCR education and special events to all students and faculty not currently subject to the PHS/NSF mandates. All activities itemized in the current phase (RCR 1) will be made available (RCR 2) and then required (RCR 3) for grad student and postdoctoral researchers, even if they do not receive PHS or NSF funding. In addition, undergraduates who are actively involved in research would also be included in the phase 3. It is our contention that RCR education ought to be a part of all scientists' training, independent of their funding status. Thus, the goal of this expansion is to ensure that all scientists and all future scientists enjoy the opportunity to learn about and debate issues related to scientific integrity.
Faculty Engagement and Development
The NIH in particular has stressed that broad faculty involvement will be considered in evaluating the quality of an RCR program (see Appendix A). NIH has also increased the minimum contact time recommendation to eight hours. In order to meet the expanded demand for instructors, phases 2 and 3 will require a faculty development component. Current ethics and science faculty involved in RCR will help colleagues to develop skills needed to communicate credibly to students about ethical issues in scientific inquiry. Those who wish to become RCR instructors or mentors will: (a) complete the online CITI RCR course, (b) teach at least one session (two class meetings) under the supervision of an experienced RCR instructor, and (c) commit to teaching at least two more sessions as part of a two-person teaching team during an 18-month period. To assist less experienced instructors, a basic RCR Handbook will be created; it will include learning objectives and case studies for each RCR topic and could be supplemented and customized by each instructor. We will use the course management system to facilitate collaboration and as an online teaching resource.
Responsible conduct of research instruction ought not be isolated in a series of experiences at the beginning of graduate school. We anticipate testing various configurations for delivering RCR content and developing follow-up opportunities. We will encourage faculty to develop and lead topic-specific conferences, seminars and lectures to complement to formal RCR instruction. These sessions could address issues arising from specific research projects, current controversies or historical events that shed light on contemporary issues. Such sessions would be intended as informal opportunities for all students, trainees and faculty to address ethical issues raised by research. For example, electrical engineers might request a lecture on ethical issues raised by radio frequency identification and surveillance; physicists might seek a seminar or debate on the tension between data sharing and the goal of discovery priority; or computer scientists could ask for a panel to address challenges related to intellectual property.
Evaluation of RCR Classes and Online Instruction
All RCR phases will be subject to standard learning effectiveness and student "satisfaction" evaluation methodologies, including:
• Comprehension assessments in the classroom, via Audience
Response System results. These results will be aggregated rather than tracked by student, unless it appears that individually identified data is necessary.
• Comprehension assessments for on-line content via multiple-choice quizzes required for completion of each CITI RCR module (lesson). These results will be tracked, and a minimum "passing" score will be required.
• Student surveys for in-class sessions, offered via the course management system or other on-line survey system.
• Surveys regarding CITI materials, offered as part of completion of the CITI RCR modules. Each CITI course offers a survey upon completion of an associated quiz. In addition to standard questions regarding course navigation and merit, questions related to how much students value RCR instruction, and how well the course materials prepare the students for further discussions of the RCR with peers, mentors and research supervisors will be included. Other questions will be included to assess the past experiences of student (e.g., mentoring, authorship) and whether the RCR course just completed has altered the students thinking or attitudes about the issues.
• Peer review of teaching quality (offered via RCR teaching "coaches"), reviews of course assessments, and optional formal evaluations by teaching specialists from the UM School of Medicine Educational Development Office or the UM Instructional Advancement Center.
Institutional Commitment
RCR-1, having expanded from PHS-only to PHS/NSF cohorts, has generated a substantial increase in annual RCR student cohorts at our institution. Annual cohorts will expand further for RCR-2 (covering students supported by any kind of funder) and even more for RCR-3 (all graduate students), increasing the instructional burden several-fold. Institutions establishing high-quality RCR programs programs that demonstrate a willingness to transcend mere compliance will need to identify adequate resources as their own cohorts grow. In order to develop a competent cadre of RCR instructors, particularly those with discipline-specific knowledge, there must be a formal commitment to faculty development. Given new NIH requirements of broad faculty involvement and increased minimum contact time, together with the expanded number of students any credible plan anticipates, it is clear that the nation's research institutions have a rare opportunity to make commitments to ethics education that are as transformational as their commitments to science itself.
CONCLUSION
We recognize that institutional culture and economics have an impact on program development and implementation. We are fortunate to have at our institution a long history of support for ethics education and research as the basis for our proposals to expand RCR to all students and faculty, not just those identified in regulations. As with any instructional undertaking, to be successful we will have to demonstrate value, synergy and learner satisfaction. //edocket.access.gpo.gov/2009/E9-19930.htm . Also: "Effective January 4, 2010, NSF will require that, at the time of proposal submission to NSF, a proposing institution's Authorized Organizational Representative certify that the institution has a plan to provide appropriate training and oversight in the responsible and ethical conduct of research to undergraduates, graduate students, and postdoctoral researchers who will be supported by NSF to conduct research." 9 http://www.citiprogram.org. CITI's has discipline-oriented RCR curricula oriented to engineering and mathematics, the physical sciences, and social sciences and humanities, among others. 10 The senior members of the UM RCR teaching team have used an iterative method to reach agreement on learning objectives for each of the RCR topics, similar to that described in DuBois, James M. 
